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I DP MODULE 





REVISIONS 



CHK CHAN6E NO. REV 
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DRN. 



R.Dftttg 
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DATE 



DATE 



£N6. 

F.flCKEEN 



BO W L O CPT ^ Ml 



DATE 
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FIRST USED ON OPTIOnWiODEL: D~DD-Kft86-0 



n 



fiSS 



SEZjl 



TITLES 



SI2E 





CODE 

BD 



VENUS I BOX 
DftTft PATHS 



NUMBER 

KA86-0-IBX1 



REV. 
A 



JE 



2X8I-3-98W* 08 

mmm bom mm 



FROTH 
EBOX 



EDP CC N 8IT- 
EDP CC H BIT- 
EDP CC V BIT- 
EDP CC C 8IT- 

"look AT bits- 



CONDITION 
CODE 

> DECODER, 

BRANCH 
HIT DETECT 



ftLriOST OP ABORT 



COND BR HIT 



IBUFFER 
ADDRESS 

LOAD 
LOGIC 



OP ABORT TO HBOX 

IV* 

ADDRESS 
LINES 



EBOX REQUEST - 



^ ena ueus hatch 
mbus EGRANT 
UBUS I BRANT 



HTRAP AND UBEN 
SELECT 



SEQUENCER 
CONTROL 
AND I FORK 
CONTROL 



<3J0> 



CONTROL 

STORE 
256 X 5t 



it <?t%> 



INSTRUCTION- 

STREAM 




micro 

-M UORD 
LATCHES 




> OP PORT REQ 



►TO IDP 



NOTE: SEE KA86-e-IBX3 FOR 
mCROUORD DESCRIPTION 



HCC m RESP- 
HCC OP PA ACK- 



*¥m ie§ 



srr 

OPVALID 



LOGIC 



SET 
OPVALID 



— >ALHOST OPVALID 
> ALWAYS OPVALID 



OPCODE TO EBOX,FBOX 



FROM JCSS UMCF <5sA> 
£80* [_ E8C E OISP I 




ica mbus m mm 

ICA DflUX ON D8US 

cut susp 

EFLUSH FROH MBUS • 

wmm ld cpc 

EFLUSH FROfl CPC « 
OPMRT 

enable teox. , 



FD 

DECODE 



FORK ADDRESS TO EBOX 



FD INSTRUCTION 



IBD IFORK- 
VALID 



FA FULL 
L08IC 



SAVE 
-» FA FULL TO EBOX |™ K 



DRAT! REF 

TYPE 
CTX 

liPR 

ETC. 




COND FLUSH 

COND BR HIT 

IFORfC CYC 

mm last 

EXC ONLY 

EPC EQU..B OR ? 

IFORK NOP 

EBOX IRD 

FA FULL 




— ^ENA CPC LD 
— >>CPC VALIi 

>ENA ISA LD 

>ISA VALID 



ENA ESA LD 
»ESA VALID 



UNPACK 
CODE<2:0> 



RLOG 
CONTROL 

PARITY 



R-L08 



' UNWIND DONE TO E1QX 



IBOK 
UBUS 
ADDRESSES 
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EN6 



F .nCKEEN 



L«WIfflj 



DATE 
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fnE^fe aSsEh ByT 



iNtxi r f HKHa j 

P-PP-KA86-6 



TITLES 



SIS 

D 



CODE 

BD 



VENUS I BOX 
CONTROL FftTHS 



NUMBER 

KA86-0-IBX2 



REV. 

A 






1 
J 
I 
1 
I 
I 
1 
I 
I 
1 



f 






EX8I -8-989* 



08 

3003 




32 rs 









DIAG 


























































UPAR 


UMISC2 


flARK 


UNS- 
TALL 


IB 
HOLD 


UNS" 
TALL 


CYCLE ID 




UT1ISC 






MCF 


™">^ 


UNPACK 
CTL 


OPVALID 


REG 
nODE 


UBUS 
R£0 


GPR SEL 


CTX CTL 


BttUX SEL 


AflUX SEL 


UTRAP CTL 


ifork 




UBEN 








NEXT 








5? 


49 


""" I 

48 | \7 


■* 


45 


HH 


43 


42 


H! 


Hi 


3S 


38 


37 


36 


35 


14 


33 


32 


31 


30 


29 


28 


2? 


26 


m 


2*t 


23 


22 


21 


m 


19 


18 


17 


16 


15 


1M 


13 


12 


11 


18 


» 


08 


•7 


06 


85 


84 


03 


02 


81 


00 



UPAR<0:0> ODD PARITY GENERATED ON IIICROUORD 



UHISC2<2:0> 

8 



ttlSCELLANEOUS £ 

s NOP 

r index. inn 

- ENA-OPBU*. -PARITY 

= UNUSED 

= FORCE. SET. SB. VALID 

b INHIBIT. SET .SB. VALID 

* FORCE. SET. SB. ENA.OPBUS. PARITY 

= UTRAP.CIP 



UNPACK CTL<t«.8> 

§ m 



UNPACKER CONTROL 

NOP 

1 = SIGN EXTEND IF -ASRC 
t « UNPACK AS SHORT LITERAL ACCORDING TO 

DRArt CTX AND TYPE FIELDS. 
3 « UNUSED 



OPVALID<U0> 



riARK<8:0> STOP CPU CLOCKS IN NEXT fllCROCYCLE 
DIAG UNSTALL<0:0> OVERRIDE ALL I BOX STALL TERMS 
IB HOLD<0:0> FREEZE I BUFFER FOR DIAGNOSTICS 
UN5TA_L<0:0> OVERRIDE IB. STOP AND SUSPEND STALL 

CYCL= ID<1:0> 

* NON- IFORK CYCLE 

1 = INDEX I FORK ENTRY CR3 

2 = BASE OPERAND ADDRESS <BOA) ENTRY 

3 = 1F0RK ENTRY AND -<BOA ♦CRD 



OPERAND VALID 

* NOP 

1 • SET OPVALID IF <<READ«M10DIFY*VSRC>*R«0DEH -< ASRC+RHOOE > 

2 * SET OPVALID IF ASRC*<<READ*rtODIFY>«ALI6N£D> 

3 * SET OPVALID UNCONDITIONALLY 

REG HOD€<0.-8> REGISTER NODE 

8 » INDICATES TNAT THIS IS NOT RN SPECIFIER 
1 = INDICATES RN SPECIFIER 

U8USREQ<0:0> UBUS REQUEST 

■ RLOG ENTRY IS PUSHED IF TNIS IS FIRST IFORK 

FOR THIS OPCODE. UBUS IS CONDITIONALLY 
REQUESTED IF DOING AN UNUIND.GPR SEL*3 

1 * RL06 ENTRY IS PUSHED UITH VALID GPR NUMBER 

AND CONTEXT ENTRY. UBUS IS REQUESTED. 



ums r <* 


:0> niSCELLANEOUS 




8 

1 


« NOP 

* STALL UNTIL E60X OP.URITE COttHAND 




^ 


« IB. FLUSH. LD.CPC 




3 


= IB. FLUSH 




H 


= COND. BRANCH 




5 


« IB. FLUSH. COND 




6 


= READ.IfID 




7 


* I NH. SB. CHECK 




8 


= RAF RESERVED ADDRESSING nODE 




§ 


= DIAG. DONE 




A 


= DIAG. RESET 




B 


= BriUX.CNKXTX 




C 


* POP STACK 




D 


« CLEAR CPC VALID 1 FOR FLUSH AND BRANCH 




E 


* COND. FA. OP. MEH. REG 




F 


* FA.OP.hEn.REQ 


f1CF<3:0> 


riErtORY CONTROL FIELD 


8 


m 


READ.RCHK IF DRAfl rtEH EQUALS READ 
READ.UCHK IF DRAfl «Ef1 EQUALS HODIFY 


1 


m 


NO OP-PORT ttEMORY REQUEST 


2 


m 


MRITE<-V*NOPAGE 


3 
H 

5 

& 


m 


URITE<-V*NQPAG£.2ND 


: 


URITE*VHJCHK 


7 

s 


m 


READ«-V«-UCHK 


9 


m 




A 


m 


R£AD<-V«-RCHK 


B 


m 


READ«-V«-RCHK.2ND 


C 


m 


READ«-V*NOPAGE 


D 


m 


READ«-V*NOPAGE .2ND 


E 


* 


IB. FILL. OP 


F 


m 


IB.FILL.IBF 



GPR SEL<2:0> 

8 » 



G-7 « 



GENERAL PURPOSE REGISTER SELECT 
GPR ADDRESS FROfl IBUF ISTREAfl <B1 > 
INDEX REGISTER IS BEING ADDRESSED BY A 
SAVED INDEX REGISTER NUMBER . 
LAST GPR ADDRESS PLUS 1 . 
GPR ADDRESS IS PREVIOUS GPR ADDRESS. 
RLOG+UNUIND 

GPR ADDRESS <3:2> < CTX CTL<U0> 

GPR ADDRESS <t:0> < UNPACK.CTL<U8> 

UNUSED 



AttUX SEL<2:0> AflUX SELECTION 

= ZERO 

1 * AHUX Pt 

2 « +4 

3 * -4 

4 * GPR, IF UBUS HATCH REPLACE 

GPR DATA UITH UBUS DATA. 

5 * GPR CLEFT SHIFT 1> 

6 = GPR (LEFT SHIFT 2) 

7 * U8US 

4-6 « ENABLE ISTALL IF SCOREBOARD HIT. 
5-6 * ENABLE ISTALL IF U8US MATCH. 
UTRAP CTL<1S0> MICRO-TRAP CONTROL 

* INHIBIT fllCRO-TRAP DUE TO UNALIGNMENT. 

1 « MICRO-TRAP NEXT CYCLE FOR UNALIGNED INDIRECT FETCH. 

2 * HICRO-TRAP FOR UNALIGNED (RN> OR ANY OTHER 

UNALIGNED OPERAND. 
IFORK CTL<2t0> IFORK CONTROL 
= DO NOT IFORK 

IFORK IF ASRC-KREAD«<BUL>> 

IFORK IF VSRC*URITE*CCREAD*nODIFY>«<BUL>> 

IFORK IF READ*<BUL> 

IFORK IF QUAD 

IFORK IF EBOX UttCF EQUALS 24 

UNCONDITIONAL IFORK 

UNUSED 





ADDER CTX 


mn ctx 


RLOG CTX ENTRY 





DRAM CTX 


DRAfl CTX 


DRAfl CTX 


f 


4 


4 


4 


2 








3 


♦•-RLOG CTX 


X 


X 


4 


-DRAT1 CTX 


DRAfl CTX 


-DRAfl CTX 


5 


-4 


4 


X 


6 








7 









UBEN<1:0> 

8 

I 
2 
3 



I 

2 

3 
4 
5 
& 
7 

MICRO-BRANCH ENABLE 
UBEN MUX 3 UBEN MUX 2 



RLOG FIRST 






QUAD+OCTA 

DRAtt CTX 2 





UBEN MUX 1 



8 
DRAfl HEF1 1 
DRAtt CTX 1 



UBEN flUX 8 



DRAfi rcn 8 

DRAfl CTX 
8 



NA<7S0> NEXT ADDRESS 



3c 






X * UNDEFINED 

BHX SEL<2:0> BMUX SELECTION 

« ZERO 

1 * VA 

2 * ADDER CTX AS DEFINED BY CTX CTL 

3 * UNUSED 

4 « DNX.IBF 

5 « DflX.WD 

6 * CPC I USED FOR STRING CONTINUED FLUSHES. 

7 « HOLD VA ? INHIBIT VA CLOCKING. 

NOT A BttUX SEL FUNCTION. 



WERtIM, GHZ THE PROPERTY OF. 
BlblTAL EQUlPnEMT COPPOWftTION (Wf 
SHCLL NOT BE REPRODUCED OB COPIED 
OR USEO IW 1MXE OS IN PART ftS 
THE BASIS FCR THE rt»MUPftCTUPE (3? 

s«u.£ (r nem uiikcui written 

PE»HISSIOM. COPtPiCHT ©198m, 
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REVISIONS 



CHK1 CHANGE NO. (REV 
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DRN. 



L .flELLO 



CHK'D. 

L.nETEGER 



DATE 
!9-SEP-8N 



ENG 
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E.HANSON 



DATE BOAR D LOCATION; 

19-SEP-CM r " 



Si£ 



£3L 



DATE 



l^SfeP-_84_ie:l7jNEXl HIGHER A! 
D-DD-KA86-0 



6SET1BC 



ezt 



TlTLEt 



^I2E CODE 
D BD 



I BOX 

I1ICR0U0RD 



NUnBER 
Kft86~6~I6X3 



REV. 



T 



1 
1 
1 
1 
1 
I 

! 
) 
1 



X 






♦0<ai-e-98wi oa a 

3003 KfS 



CTX 


type 


REF 


CTL 


susp 


BDEST 


LAST 


PAR 


FPA 


adrs 


19 


IS 


17 


18 


IS 


f*f 


13 


12 


t! 


10 


e9 


88 


V 


06 


m 


m 


03 


82 


01 


00 



FORK ADDRESSES BASED ON CTL FIELD 



CTX<2:0> 



• m 


BYTE 






1 • 


UORD ( 2 BYTES 1 




z » 


LONG < H BYTES > 




3 « 


QUAD < 8 BYTES > 




% * 


OCT A < 16 BYTES > 




3:7 » 


UNPREDICTABLE 




TYPE<H0> 









* INTEGER, 


ASOURCE 




t 


* FLOATING 


, F, D, OR H 


t « 


* G-FLOAT 






3 


• VSOURSE 










ACCESS CHECK 


REF<ts0> 


ON READ 


URITE 


* 


ASOURCE 


— 


__ 


e • 


VSOURCE 


— 


«•• 


t » 


READ 


READ 


— 


8 - 


WRITE 


_• 


WRITE 


3 « 


HODIFY 


UR1TE 


WRITE 


CTL<ls0> 








• 


EXECUTE 






1 « 


SINGLE 






t * 


OPT-TUO 






3 « 


OPT-TUO fc EXECUTE 





REVISIONS 



PIG IT*. EQUIPnEMT ~ 



NO.IREV 



SUSP<6:0> 

* 

t * SUSPEND ADDRESS CACULATION 



BDEST<0:0> 



- NEXT BYTE AFTER TNIS SPECIFIER IS 

A NODE-REGISTER SPECIFIER OR NEU OPCODE. 

1 » NEXT BYTE AFTER THIS SPECIFIER IS 

A BRANCH DISPLACEHENT. 



LAST<0:0> 

■ 

t « LAST ENTRY FOR THIS INSTRUCTION 

PAR<0:0> 

X « ODD PARITY BIT 

FPft<0:0> 

a « 

1 • FPA MAY OVERRIDE THE EBOX FOR THE SPECIFIER 

ADRS<5:0> 

X « BASIC FORK ADDRESS 



k*CTL>« 
EXECUTE 



SINGLE mm 



OPT-TUO 
RHODE 



OPT-TUO 
NOT RHODE 



OPT-TUO S. EXEC 
RHODE 



OPT-TUO t EXEC 
NOT RHODE ** 



0? 



06 



05 



06 






DRATKFPA>«FEN 
OR -ORAIKFPA> 


dram adrs <mtm> 



07 



06 



05 



0! 



1 


DRAfKFPA>«FEN 
OR -DRAfKFPA> 


DRAfl ADRS<05!01> 


DRAfl ADRS<00> i 
RHODE fc -BDEST 



07 



06 



05 



0H 



DRAM<FPA>«FEN 



DRAfl ADRS<05> 
& B1«REBH0DE 



DRAfl ADRS<0H:00> 



07 



65 



03 02 



00 



1 


DRAfKFPA>«FEN 


DRAH ADRS<05> 
Si B!«R£G«QDE 


DRAH TYPE<H0> 


DRAW CTX<280> 



07 


06 


m 




01 


00 





DRA?KFPA>«FEN 


DRAfl ADRS<05S01> 


DRAfl ADRS<00> 
OR RHODE 



07 


06 


05 


B 4 * 




06 





DRAfKFPA>*FEN 


DRW1 ADRS<05> 
& i1«RESH00E 


DRAH ADRS<0HS00> 



«■ IF FORK ADDRESS BIT 5 < FA<05> > * t 
TURN OFF THE SCOREBOARD. 



mw IF FORK ADDRESS BIT < FA<00> I 
TURN OFF THE SCOREBOARD. 



TABLE 10 
USE OF THE DRAH 


EPC 


HON FD 
INSTRUCTIONS 


FD 
INSTRUCTIONS 










1 
2 
3 

*t 
5 
6 

7 


1st vmm 

2ND OPERAND 
ETC.. 

FPD DISPATCH 


FPD DISPATCH 

1ST OPERAND 

2ND OPERAND 

ETC., 

NOT USED 



NOTES: 1 ) THE OPERAND ENTRIES ARE THERE ONLY 
IF THE OPCODE HAS SUCH OPERANDS. 
2> FPD *> FIRST PART DONE. 

THE FPD DISPATCH FORKS THE EBOX 
TO THE FPD CODE FOR THE 
INSTRUCTION IT UAS DOING BEFORE 
IT UAS INTERRUPTED. 
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SIGNAL NAME 



9 1 f 1 1 

1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 f 1 i 



EBOX UTtCF 



IST.ftLL 



U8US 



I BOX UUQRD 



Vfl REG 



OP MCF 



CPC SEL Vft 



LP CPC LftT 



CPC LftT 



HftY LP CPC 



ENft CPC LP 



CPC (VISIBLE OVER OP BUS ) 



X>LUSH 



hlllllllllllllllMlllll.hhllllllll 
to CPC "X 



>c 



. £.\ar-a 



KZX 



UPC*ft 



■-A^- 



x: 



j^ 



hi 



li.iii.i.ili 



UPC-ZA 



ZX 



SA 



X 



X"^ 



X 






in 



i ! 1 
lllihlilill 



f 1 



III! 



SIN* 



X 



1_ 



m 



y, 



x 



iiHitiii 



u 



hll 



SA 



IX 



mi 



? ? ■ 1 



iiiinn 



lit Itil 



ilililliii 



9 * ? 
ihllhli 



lll.ln 



in 



9 ! 

ililllih 



fililTlili 



I f 3 
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10 



1 
I 
1 
I 
1 

! 

I 
! 



o 



T 



-A3» 



9X8I-0-98tf* 



08 

3003 32 IS 



• 20 40 60 88 1W 120 1H8 168 180 280 228 ?t0 2W 288 300 326 340 3S0 388 H06 H20 448 4&0 t^ 588 520 9t0 560 580 608 620 6H0 660 &80 708 720 748 760 788 808 828 840 
«NSNSNSNSNSNSHSNSNSNSMSNSMSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNS 

!f?fl??!if?«tf?ft??i12381i3§1238tl 



868 
NS 
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SIGNAL NAME 



EBQX UMCF 



I STALL 



UBUS 



iBOX UUORD 



op ncF 



OP PA ACK 



VA SGV 



DP ADDER 



V1BA SEL ADDER 



VIBA SQV 



PEST CODE 



HP RESP 



CUR ¥fttl& 



mlllmifiilllm 

X FLUSH 



1 I I I I I 1 1 I I 1 1 1 1 1 1 f I i 

LP CPC X 



CUTtft#> 



Xi 



K 



x: 



1 1 f 1 1 1 ! 1 1 1 1 1 1 1 1 } 1 1 i 



ftM«Sft'"X 



UPC«A 



!~SS— SBT-S5— £- \ 



x: 



x: 



_j 



tws»8 y 




!.I 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 






SA 



X 



X 



X 



_r 



x: 



_r 



Hiiiiiiiiiiiiiiiii 



IFORK NOP 



SA*H 



X 



1_ 
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S«*4 



X 



_ ^ 

X 7 



inmmiiiiiiiiii 



IPK PEP ~~X 



y, 



IFtC PEP "~~X 



zxz 



SA*4 

IX 
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TITLEi 
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CODE 
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NUMBER 
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o 
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CM 



SIGNAL NAME 
mi x uticF 


ES' ALL 


UBI 5 START ADDRESS C SA ) 


IB* X J1ICR0PC 


I8*'X DATA PATH ADDER 


IBI X fllCROUORD 
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NAT 0PTIHI2ED- 

lat faa- 
<fba> fbox enosleo 



I8UF 8TTEI <7»H>-fo -V- 



-E*A0» {> Z) 



8TTEI 

LAT 
LFM 

iboc 



•LAT tTffl </SH> 



-OnUK CTL •{>- 



it *cg 

SPECIFIEff 

DECODE 

I80f 




EBOX 
FQAK 
AO*S 

OCCOOf 



ibos«? 



LB I6UF 1 



»FD 



INT isel ea {> — I 

N 



I8UFI 

LTW 
IBM 



IBufB 
LTM 

180S 

LO IBUF 2-£> ~^\ 



ID 18UF i 
T1 



^7= IT 



IBUF I 
ExEC 
ONLT 

LTH 



LO I8UF a 

n 



I8UF2 
ExEC 
OCT 
LTM 



frp^ 7 



LO IBUF t 

Tl 



^-■ny 



18UF! 
INST 

ltw 



LO IBUF f 
Tl 



isuFa 
fo 

INST 
LTH 



»-;t 



lo ibuf 1 

T| 



»TO 



ieuFi 

I8D6 



isuFa 

FA 
LTW 
1806 



LO !8UF a|>— """"W 
T3 — I *—^ ' 



— ~f> C ISO I OISA Si Ml? OCO <B»A> 



-81 REG SAEC 



1806 



Px 



1 80^ 



rk 



ibo; 



lies 
? 



M !8D> OAAfl CTx <a:8> 
M 180 > OAah REF <i:0> 
p c IB0> Often type <ts0> 
►»< J8D> 8DEST NEXT 
► < 180 > 0**1 LAST 
M !8D> DRAfl SUSP 



► ( 18D* EXT OPC 

<i8D> eac • o» 7 

► < IBD> BL§F OAAft PM 



-< IBD> E)C 0NL¥ 



-^cib©> buf m INST 



ALL VISIBILITY POINTS - 



<CL> SOB 0ATA IM A| 



vis 

TEPP 

nux 

IBO 



-OIAf 8TTE <'tf> 



ENA DIAG GAP <2:0>- 
DIAG 8IT SEL <2J8>- 



<CL> SOB VIS SHIFT Aj 
<CL> SOB CLOCK IBDJ 



I0K 

508 

VISIBJLITT 

SHIFT 

PATH 

!8DH 



-£•508 DATA OUT 180 



-DIAG BIT SEL <*»•> 
-ENA DIOG GAP <a*.Q> 
-SOB 3 CLK 



TABLE 1 
■ f ^ ^ > DAAfl URfTE DATA { S^ OA <§«•' 



I CL I SM ^Tft I M a - 



<CL > S08 CNTPL $<2: 1 > 8 ^ V 
S08 1 CL«C 



»< (B#» 8UF FA <7:0> 



I8K 



SD8 

CONTBOL 

SHIFT 

PATH 



180H 



J^n 



SOB DA<15J80> 



Jt 



SL-8 1 CLK - 
-S08 0A<15M1> 



SOB 1 CLK * 



SOB 

FUNCT 



L^ IBUF CWJ1 
- ( VTf SQB 0AI5 



OPAfl LO 

AOOAESS 

AEG 

1800 



-S — ^ SOB LO A< IIS08)> 



UNCTIOf 5 

OECOOE { K 



SOB LOAD AOOA 

iA Hi OMW 
MA LOU OAAff 



O OD 

To 

B 



«CipK> 180 CLOCK 5 IHt <OiA>-^- 
CCLK) AESET IHt s4- 



180 

CLOCKS 

IBOT 



— p mDULE CLOCKS 



JCff LOOA CIP0> 



-^«CY LOOA CfCO> 



noo gno ibo— $*m 0m ibo 



Shall not k »cp»oouCCO o« eiyifp^L'y iLHPNbfc, NQ.iwtv 



iMstt nor w nifHtooucco r- 
o» use& im ukjlc oi ii 

tm mm *m m »**#*€ 

ftmssiot. co^t«i»*t 



I'. I UMVJ 



AE VISIONS 




I 



d 



DPn. 

I ._ KHJGHT 



OATf 
i^'H»H| 



Chk'O. 



0«TE 



f IBST USEP._QN.QPTiQH/HOP€Li 



EnG. 

c. 



OATE 
MAiriAN «.»-nOv-» 



>QOAQ LOCftTtQNi 



iH££I_ 



_JX_ 



ELP:<C&* IB05B0.0AU 1|ih-sEA-8h tepHi NExt mighEA ASSEfiBLf 



P-PD-L0aQ8-0 



SIIE 

D 



1BD riODULE 
BLOCK DIAGRAM 



CODE 

BD 



NunBER 
1.0808-0-1805 



P€v, 
ft 



2245 



57 




2246 



I 



9O8!-e-ee80i m a 

3003 WIS 



TA8UE 1 
ORAM BIT FIELDS 


DP AM 

BIT NAHE 


DRAT! 

riELD use 


SDB URITE 
GROUP'BIT • 


CONTEXT 2 
CONTEXT 1 
CONTEXT • 


OPERAND SIX 
8-U.L.Q.O 


HIGH/DA03 
HIGH'OABO 
MtGM'OAB? 


TYPE i 
TYPE • 


OPERAND TTP€ 
l,F,G,V 


HIGH'DA86 
HIGH'DAOT 


R€F 1 

REF 8 


RCF ACCESS 
R,u,n,A,v 


NlGN^DfttH 
HIGH^DA83 


CTL 1 
CTL 8 


DECODE UNIT CTL 
E,S,0P2,0P2*EX 


HISMVDA82 
NlGN^DAtl 


SUSP 


SUSPEND AFTER 


HtGM'DAgf 


BOEST 


BRANCH NEXT 


LOtt'DABf 


LAST 


LAST SPECIFIER 


LOU'DA08 


PAR 


ODD PARiTT 


LOU'DAO/ 




EBOtC FORK ADRS 




FPA 

FA 5 
FA H 
FA 3 

FA 2 
FA 1 

FA 8 


ALLOW FPA 
FORK ADRS 1 
FORM ADRS «t 
FORK ADRS 3 
FORK ADRS 2 
FORK ADRS f 
FORK ADRS 8 


LOM'DABS 
L0w>DA8*f 
LOU^DO03 

L0y^DA#2 
LQM'OABl 
LOU'OABe 







TABLE 3 










VENUS iUS 


FOffVtTS (FOR ItDl 






BUS FQRHAT 


SOURCE 


8TTE 3 


BTTE 2 


BTTE i 


BTTE 8 


m eus. read 


hcd hod 


<13> 


<B2> 


<8i > 


<80> 


m BUS, l«IT£ 


UR LAT 


<B3> 


<B2> 


<Bi > 


tm> 


OP BUS 












r€H FETCH, BYTE 


inO REG 


SEXY 


SEXT 


SEXT 


jnooe> 


HEH FETCH, yORD 


IHO REG 


SlXf 


SEXT 


tmnm* 


IHD<Bt» 


HEH FETCH, LONG 


iho REG 


iho<B3> 


IH0<B2» 


im<m> 


t«o<ee> 


ri£M FETCH, QUAD* 


If© REG 


IH0cB1> 


fmxsa> 


tmMm> 


in0<88) 


mn FETCH* C€TA» 


im REG 


im<Bi> 


tm<m> 


i«D<it> 


ino<80> 


STRING, ALL LENGTHS 


IBUF 


I8UF<83> 


IBUF<82> 


!BUF<8!> 


IBtiF<88> 


D BUS 












BTTE OISPLACEHENY 


IBUF 


SEXT 


SEXT 


SEXT 


BtD<B0> 


uORD DISPLACErCNT 


IBUF 


SEXT 


SEXT 


utd<bi > 


UTO<80> 


LONG DISPLACErCNT 


IBUF 


LtD<§3> 


LtD<82» 


LTD<8I> 


uto<8e> 


SHORT LITERAL 


IBUF 


2EXT 


2EXT 


2EXT 


Sfi 


BYTE IMMEDIATE 


IBUF 


SEXT 


SEXT 


SEXT 


Itt<80> 


word immediate 


IBUF 


SEXT 


SEXT 


[T»<81 > 


iti<BB; 


LONG IHHEDIATE 


IBUF 


lft<81> 


!ti<B2> 


|t»<8l > 


ir«<86> 


QUAD IHHEDIATE* 


(BUT 


Ift<83> 


Iti<B2» 


ItiOl > 


lTi<88> 


OCTA IHHEUAYE* 


IBUF 


Iti«B3> 


It«<K> 


iti<8l> 


Itt<89> 


ABSOLUTE ADRS 


IBUF 


#tA<83> 


(?tO<B2> 


fiA<8» > 


bm<bb> 


URITE DATA 


idp hod 


y<il> 


y<62> 


U<8l> 


U<88> 



-QUAD REOUIRES 2 HEHORY REFERENCES, 

OCTA REOUIRES H HEHORY REFERENCES, 



TABLE 2 

INSTRUCTION BUFFER < IBUF > FQRHA7S 


CURRENT SPECIFIER 


BYTE § 


BYTE 5 


8YTE * 


BYTE 3 


BYTE 2 


BYTE t 


8YTE 9 


SHORT LIT, Sfi 


I 


I 


I 


: 


RHODE 
RHODE 
RHODE 
RHODE 


Cl.il 

C2,tl 
C3,il 


OPCODE 
OPCODE 
OPCODE 
OPCOOE 


INDEX, I 


NOTE I 


- 


- 


- 


BOA 


fH,Rl 


OPCOOE 


REGISTER, R 


- 


• 


- 


- 


RHODE 


C5,R1 


OPCODE 


REG DEF, CRJ 


- 


- 


- 


- 


RHODE 


I6.R1 


OPCOOE 


AUTO DECRt -<»> 


- 


- 


- 


- 


RHODE 


C7,R3 


OPCOOE 


AUTO INCRt <R>* 

R NOT PC 

IHHEO, CPO*, 8TTE 

IHHEO, tPC>». UORD 
IHHEO. €PCJ*» LONG 
inrCD* <PO*, quad 

IHHED, ««:>*» OCTA 


RHODE 
NOTE 2 
NOTE 3 


It«B3> 
Ift«B3» 
ffi<83» 


RHODE 
Ifi<82> 
Iti<82» 
ftR<0£> 


RHODE 
IttcBf > 
Ift<8i> 
I t»<B1 > 
Itt<8f > 


RHODE 
Ift<BB> 
It*<8i» 
Iti<B8» 
Ift<B8> 
IT»<80> 


C8,R1 
C8,PC1 
C8,PC1 
tB.PCl 

r8,pci 

Ct,PCI 


OPCOOE 

OPCODE 
OPCODE 
OPCODE 
OPCODE 
OPCODE 


AUTO INCR DC?, *»>♦ 

R NOT PC 

ABSOLUTE, BCPC>* 


RHODE 


•tA<B1> 


••A<82> 


(?«»A<8!> 


RHODE 
fHA<88> 


lt,Rl 

rs»pci 


OPCOOE 
OPCODE 


0TTE DISP, BTOCR) 
STTE DISP DEF, »BtD<Ri 




. 


- 


RHODE 
RHOC« 


BtD<90> 
BfD<88> 


£A,R1 
C8,R] 


OPCODE 
OPCODE 


WORD DISP, UfD<R> 
UORD DISP DEF, «ytD< R ' 


- 


- 


RHODE 
RHODE 


UtDcBI > 
y?D«is > 


UtD<B0> 
U?D<88> 


ECRJ 
CD.RI 


OPCOOE 
OPCODE 


LONG DISP, LTO<R> 

LONG DISP mf t fifDcRi 


RHODE 
RHODE 


LTD* 83 > 
LTD<83> 


LfC<B2> 

LtD<B2> 


LTD<Bl > 
LfO<BJ» 


LtD<§«> 
LtD<Bi> 


CE.R3 
IF f Rl 


OPCOOE 
OPCODE 


STRING FQRfMTS 
















1 8YTE STRING 

2 BYTE STRING 

3 BYTE STRING 

1 BYTE STRING 


* 


: 


- 


S<83> 


S«B2> 


S<8I> 
S<8»> 
Sc8l> 


S<8§» 
5<B8> 
S<BO» 
S<88> 


BRANCH FORMATS 
















•YTE DIS^LACKMT 
WORD DISPLACMENT 


- 


- 


- ' 


- 


UYD<i» > 


BfD<B8> 
ytD<B8> 


OPCODE 
OPCODE 


OPCODE FORflATS 
















EXECUTE OPCODE 


- 


- 


- 


- 


- 


- 


OPCOOE 


FD OPCODE 




- 


- 1 


- 


- 


OPCODE 1 C F ,0 3 



nQI€ I- BOA Cm BE SC^RAL BYTES In LENGTH DEPENDING ON SPECIFIER. 

NOTE 2- OUA© REOUIRES 2 HEHORT REFERENCES, 

NOTE 1- OCTA REQUIRES *t rCHORr REFERENCES. IH.RI 



FrtOOE ,REG 1 

| -C?i«f>»<3si>J 



TABLE 1 
OUTPUT DOUBLE BUFFER USAGE 


SPECIFIERS 1 


I F0RK 
VALID 


I FORK 
BUF 2 


IFORK 

BUF I 


DHUX 
VAT. 10 


DPUX 

euF 2 


DHtJX 
BUF ! 


IB 

STATE 


CPCJ*, CTCLE l i 
QUAD CTCLE 2 


I 
8 


<PC>* 


- 




LUD »t 


Lyo §2 


I 
8 


8!0<R* I 1 


§f€R> 


- 




tB DISP 


- 


8 


CPC>», CfCLE 1 


1 


(PC)* 


- 




LWD t» 


- 


1 


OCTA CTCLE 2 


8 


- 


- 




- 


LWD i2 


1 


CYCLE 3 


8 


- 


- 




LUD tl 


- 


1 


CTCLE 4 


9 


- 


- 




• 


LUD it 





REGISTER HODE 


, 


R 


- 


9 


- 


- 


8 


DRAIN, UITNOUT { 
LD IFO»K DISP. OR 
NOT ENOUGH 5TTES J 8 


- 


. 


8 


. 







Sti, SHORT LITERAL | 1 


Stt 


- 


I 


L I f E»AL 


- 






NOTE - THIS TABLE SHCWS EXAHPLES OF DOUBLE BUFFER USAGE. 



. mm vm mmmttwm 
mmtm, coutmcMr tmemmltm mm 

SMfltt N0» M. «PtW»OOUC£0 O* CO^IEO 
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REVISIONS 
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ill 



DRn» 



J.SH1TH 



CHK*D. 

L.HET26ER 



DATE 



EnG. DATE 

_C« HA I HAN 0/-mQv-» 



DATE 



FIRST USED ON QPTtON^nODEL: 



Sheet; 7„ i^M 



el#"uc6h t TiBpftBD.oiu n»>-sip»8H' igt m [ next Hfenig AssgHBLfi 



D«DD-Lea08-9 



IBD MODULE 
BLOCK DIftGRAH 



SI2E CODE NUHBER 

D BD L0308-0-IBDS 



REV. 



X 



58 




I 



£081-8-88881 08 <3 







TABLE 1 










BUS PA«?nr BIT eOPMOTS 








BUS 


SOURCE 


PAPITT 


PARITY 


PAPITT 


POP I T r 


LONGUO 


FOPriAT 




8TTE 1 


BtlE i 


8*T£ f 


BTTE 8 


PARfTf 


*0 BUS. »£A0 


HCD HOO 


<B1> 


<B2> 


<81 > 


<B8> 


H^ft 


tiD 8US, URITE 


- 


NOT 


NOT 


MOT 


NOT 


w>* 


PAPITt OIRECT TO H80x 




ON 1B& 


ON 160 


ON iBO 


ON 180 




fpo« ESQ* 














OP BUS, LUO OPAt ONLT 














ngrt fetch, 8tT£ 


ih> nee 


1 


1 


I 


I«0<B8> 


LUO OPAR 


HEM FETCH, UQPO 


IHD REG 


1 


I 


IMD<8I> 


I«D<80> 


LUO OPAR 


rc« FETCH, LONG 


I no AEG 


1H0<B3> 


I*0<82> 


ir*><Bl > 


IfO<88> 


LUO OPAP 


f€f1 FETCH, QUAD* 


ino REG 


tflO<83> 


t«o<sa> 


rno<Bi > 


rno<B8> 


LUO OPR* 


rcn fetch, octa« 


!«0 REG 


»«*h§i» 


I«D<B2> 


ino<Bt> 


I«0<88> 


LUO OPAR 


STRING, 1 BTTE 


I8UF 


•A 


»#A 


N'A 


18UF<88> 


LUO GP<* 


STRING* 2 8TTE 


IBuF 


H** 


N'A 


18uF<Bi> 


18UF<B8> 


L«0 OPAR 


STPiNG, 1 BTTE 


IBUF 


H'Q 


I8UF<B2> 


i8UF<Bi> 


IBUF<B0> 


LUO OPAP 


STRING, *• 6*T£ 


IBUF 


IBUF<83> 


!BUF<8a> 


!BUF<8i> 


IBUF<B0> 


LUO OPAP 


BUS 














0TTE BRANCH OISP. 


I8UF 


r8UF<85> 


IBUF<B«t> 


IBUF<B2> 


IBUF<8«> 


N-ft 


UOPO BRANCH DISP. 


IBUF 


!BUF<B5> 


t8UF<8H> 


IBUF<B£> 


rsuF<9J > 


N-ft 


BITE DISPLACEMENT 


IBUF 


I8UF<BS> 


I8UF<8H> 


IBUF<B1> 


!BUF<B2> 


N-ft 


UORO 0!SaAC£f«NT 


IBUF 


I8UF<85> 


!8UF<8H> 


IBUF<81> 


I8UF<8e> 


N'A 


LONG OISPUACEnENT 


IBUF 


IBUF<65> 


!BUF<8H> 


IBUF<B1> 


!BUF<82> 


N'A 


SHORT LITERAL 


IBUF 


!BUF<B5> 


IBUF<BH; 


I8UF<82> 


IBUF<8*> 


N/A 


8TTE IWE0IATE 


IBUF 


!BUF<B5> 


t8uF<BH> 


I8UF<81> 


I6uF<B2> 


N^A 


uORO imC&!ftTC 


IBUF 


I8UF<8S> 


I8UF<BH> 


IBUF<83> 


IBUF<8e> 


NWI 


LONG tnoEOlATE 


IBUF 


I8UF<85> 


IBUF<BH> 


IBUF<83> 


18UF<82> 


N'A 


QUA© IMMEDIATE* 


IBUF 


18UF<85» 


IBUF<Bh> 


!BUF<81> 


IBUF<B2> 


N^A 


OCTA iririEOIATE« 


IBUF 


IBUF<BS> 


IBUF<BH> 


iBUr<B1> 


1&U?<&2> 


N'A 


ABSOLUTE AOPS 


IBUF 


!BUF<BS> 


IBUF<8*«> 


!BUF<B1> 


r8UF<82> 


N'A 



OUAO REQUIRES 3 HEfiOPT REFERENCES, 
OCTA REQUIRES H fiEfiORr PEFEPENCES. 
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TITLE: 
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IBD MODULE 
BLOCK DIftGRftM 
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PEv. 
A 



2247 
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2248 



$08 LD 
LD ICS A©P 

LD OP sm CLK 




I 



t»3!-t-l«n 08 

ifti 



unwind plos« 
uncr <9i8>- 



INP CNNL <7si>' [ CM 



JZ 



ld adp op na <?t%> 



UNCONO 

utpap 
oecode 

ICA8 



-UNCOND utpap 

-ucno uypp vfCf <nt> 



| <uu> ukn ctl <is*>- 

CSCO> LO ADP Oft NA <3:9>- 



ci»> mm ctx <2tg>- 

<t80» DPAff PEF <H0>« 

IVA BUS LAT <l:8>- 

<UM» UTPPP CTL <II8>- 

save ifor* INFO- 



U1EN 
AD* 

DECODE 

I CAP 



UlEN AD* <Ua> 



CONO 

UTPAP 

DECODE 



•CND UTPP VECT <H0> 



COND UTPAP EN 



SEQ MCA 



- comp i stall — 

ena pop stack — 

e ois* i lat — 

uncond utp6P — 

sop lo« 

TtA — 



ifopx ctcle* 



GROUP 

A 

UPC 

SEL 



ICAg 



NO UTPAP 



_c*j 



G*OUP 

A 
UPC 
LTN 

IC#i 



UPC MCA 



STI 
GROUP A UPC «*t8» 






IS 



iro*ic DiSP citi>- 



-± 



UPC <?!§> 



!CA8 



t 



?1- 



STK 
LAT 



ICAg 



STK LAT <a:0> 



s 



HAS RCS^- 



r 



NO TPPP 0* DISPH 



-<tNT SEO HCAl D*«n PEF SAV <tt8>-V- 

-< INT S6§ HCA* 0*M1 CTX SA¥ casg*-?*"- 

< int s€d tCA> mm iforic lat — 

-SAM IFOR* INFO 



c tm> dram ttpe <iig>- 



— H—vsoui 



iforx CTL <*!•>- 
VSOUPCC __j 



ironic COND spare - 



OCTCLCID«..t>4A-r^V 
<IBD>£XCONLr 1 ^ / I 



' IPKCY CXC ONLT 



ENA 

ifopx 

DECODE 



ICAg 



LID ISTALL-k— 

;ro*K valid -p— 



J£ 



cna iroiw 




POP STK^- 



UPC 
SCL 



ICAg 



CONST CM6M BF>< — [C ^J 

4 m ;=f> 



STIC 
HUM 



GO to iro*K 



{FORK NOP 



C 1ST l COOP ISTULL — 
CSCO) UA UTRftP NOP' 
CUM* UTPAP CTL <!!•>• 



ENA 
STIC 
LOAD 
0€C0O€ 
ICA? 

icap 



Em STK LD 



STK 
1CA8 



-STIC <?!•> 



LD ICS ADR — 

SM EXC — 


LD 0* 

Sav 


T1A — 


CLK 


-S08 LD — 




ICS PC LAT — 


I cut 



-LD 0» SAV CLK 



i§d imf data ee <?*i>- 



DECODE 



-C IBO> EXC CNLT- 
<UU> CTCLE ID <tsg>- 



-g> 



IFH 

LAY 

, I CA9 

D 



ind 

LAT 

tcm 

D 



-F0 FLAS 



CliO* 80CST NEXT 
<!8D) I80F DATA 81 <?ig> 

- FLUSN HAS PES 



<!80) IFOR* VALID 
s — IND IFICCT NT EM 

i\BO> ENOUGN TO LOAD 

- FLUSN HAS PES 

SA¥ IF0P1C tNFO 




•IFQPX DISP <Si8> 



LD fFO**C DISP 



CEK> nftSTE* *ST 
UfCF <5if>- 
<UN!SC> DIAO HE £T- 

umim *log- 



•nAsrc* 

RESET 
DECODE 



ICA7 



4 
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